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▼Since the original description of the rapid alkaline extrac-
tion procedure for screening recombinant plasmids by Birn-
boim and Doly (Ref. 1), several modifications of the basic
technique have been introduced to reduce the amount of
time and work necessary to isolate DNA for restriction anal-
ysis (Ref. 2, 3, 4). Other rapid plasmid preparation protocols
have been developed (Ref. 5, 6), but variations of alkaline
lysis have been the method of choice for most molecular
biologists. Here, we describe modifications to the method
which greatly simplifies the task of plasmid extraction from
Escherichia coli.
Colonies are inoculated in 1−2 ml of media broth con-
taining the appropriate antibiotic and grown overnight at
37◦C with agitation. Then 0.2 ml of the cultures are trans-
ferred to microcentrifuge tubes, 0.2 ml of Solution II (1%
SDS, 0.2 N NaOH) is added and the tubes are closed and in-
verted four times tomix. Immediately, 0.2ml of Solution III
(3 M potassium acetate, pH 5.5 or equivalent) is added and
the samples are gently mixed by inversion several times.
The tubes are then microcentrifuged at 14,000 rev/min for
1−2 min to pellet cell debris. The supernatants are trans-
ferred to fresh microfuge tubes containing 0.5 ml 100%
isopropanol and then mixed by inversion. After centrifuga-
tion for 1 min, the supernatants are discarded by decanting
and blotting. The tubes are briefly spun again to collect
the residual supernatants which are then removed with a
pipette. Alternatively, the supernatants may be removed by
gentle aspiration. The wet pellets are then resuspended by
vortexing in 50 µl of TE (10 mM Tris−HCl (pH 8), 1 mM
EDTA) containing 10 µg/ml of boiled pancreatic RNase A
(Sigma) (Ref. 2).
Typically, 10%of each sample provides sufficient plasmid
DNA for restriction endonuclease analyses. The choice of
growth medium is not crucial but richer media (e.g. SB or
2YT) yield proportionally more DNA (Fig. 1). Similar results
were obtained when the E. coli strains XL1-Blue MRF′ Kan
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FIGURE 1. eparation of a pBluescript-based plasmid by ultra-fast
alkaline lysis plasmidextraction (UFX) from DH5α cellsgrown in
different media. Cultureswere grown for 15 h in one of threemedia, all
containing 50 µg/mlcarbenicillin: A, SB (32 g peptone, 20g yeast extract,
5 g NaCl per litre);B, 2YT (16 g peptone, 10 g yeastextract, 5 g NaCl
per litre); C, LB(10 g peptone, 5 g yeast extract, 5 gNaCl per litre). Ten
per cent of the resulting plasmid DNA was digested with 2 units ofEcoRI
and separated on a 0.8% (w/v) agarose gel containing 0.5 µg/ml ethidium
bromide. Lane M, 1 µg of a 1 kb DNA ladder (BRL). The OD600 values
of the overnight cultures were as follows: SB, 8.7; 2YT, 5.1; LB, 3.5.
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FIGURE 2. Restriction endonuclease analysis of a pUC-based plasmid prepared by UFX from DH5α cells grown to saturation in SB medium. About 5%
of the sample was digested with 1 unit of restriction enzyme for 1 h (except for O) at 37◦C and separated in a 0.8% (w/v) agarose gel containing 0.5
µg/ml ethidium bromide. M, 1 kb DNA ladder (BRL); U, undigested; B, BamHI; H, HindIII; N, NcoI; P, PstI; S, SacI; X, XhoI; O, XhoI for 24 h.
or GM2163 were used to maintain the plasmid (data not
shown). All steps must be performed at room temperature
to insure maximal extraction and ‘washing’ and drying of
the pellets is unnecessary. Furthermore, Solution II need
not be freshly made.
The most significant difference between ultra-fast alka-
line lysis plasmid extraction (UFX) and the standard proto-
col is the elimination of cell culture harvesting and suspen-
sion in a Tris−EDTA−glucose solution prior to lysis. This
is an arduous task involving centrifugation, aspiration and
vortexing. This modification can consequentially lead to
the design of simpler automated plasmid preparation sys-
tems. Neither components in the media nor residual iso-
propanol had detectable effects on the subsequent restric-
tion enzyme analyses (Fig. 2). Prolonged restriction enzyme
incubations had no detectable effects on the integrity of
the DNA, indicating an absence of contaminating endo-
and exonuclease activities (Fig. 2, lane O). Both Solution
II and Solution III are standard components of the alka-
line lysis method making adoption of UFX straightforward.
Moreover, the protocol does not employ hazardous organic
solvents. It is also worth noting that all steps in this pro-
cedure are amenable to multi-pipetting (0.2 ml and 0.5 ml
volumes), thus further reducing operation times.
In conclusion, UFX is the most rapid alkaline lysis proce-
dure available and can be used reliably to screen for recom-
binant plasmids, in the isolation of fragments, PCR tem-
plate preparation and for a host of other utilities.
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Products Used
RNase A: RNase A from QIAGEN GmbH
RNase: RNase from Sigma
RNase A: RNase A from Sigma
1Kb ladder: 1Kb ladder from Boehringer
Mannheim
1kb ladder: 1kb ladder from Life Technologies
(Gibco BRL)
DNA Ladders: DNA Ladders from Boehringer
Mannheim
1Kb ladder: 1Kb ladder from Boehringer
Mannheim
1kb ladder: 1kb ladder from Life Technologies
(Gibco BRL)
DNA Ladders: DNA Ladders from Boehringer
Mannheim
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